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Current and Proposed Layouts

Current Layout:
•2 Supports
•NEG at Ends

Proposed Layout
•1 Support Removed
•NEG Extended in

Pixels shown in possible
shrunken configuration
--NOT OFFICIAL
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Current Layout
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• Current Layout leads to many problems with B-Layer
installation

– Must be installed in independent half-shells

– Must be removed for each bakeout

– Uncertainty in frequency of removal leads to Thermal Barrier
requirements

Thermal 
Barrier Envelope
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Current Layout Problems
• B-Layer is installed in independent Half-Shells

– Half-shells are less rigid, so more material is required
to design satisfactory B-Layer structure

– Tooling is complex to actuate Half-Shells together
Around the Beam-pipe support from 3meters away

• B-Layer is removed whenever there is a bakeout
– B-Layer can last for the first 6 years of operation

without removal

– Each removal of B-Layer risks possible damage to ID

• Frequent B-Layer removal requires Thermal
Barriers

– B-Layer removal and bakeout require extended access
to bore of Silicon Tracker and Pixels which are
nominally -15 Deg C (negative)

– Uncertainty in access times and frequency require
thermal barriers to allow trackers to stay cold at
all times/warm-up scenarios are ill-defined
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Proposed Layout
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• Proposed layout is primarily aimed at simplifying installation
requirements for the B-Layer

– Removal of one beampipe support allows for more rigidity in B-Layer
as it can be fastened together around beam pipe prior to insertion

– Moving NEG towards IP could remove need for bakeout of the
chamber altogether

Thermal 
Barrier Envelope
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Direct Benefits of Proposed Layout

• Removal of one Beampipe support simplifies B-
Layer design

– B-Layer can be made full cylinder reducing mass

– Tooling for B-Layer insertion can be simplified
• Does not need to actuate around support

• Extension of NEG toward IP reduces or removes
Bake-out requirements

– Reduces frequency of B-Layer removal

– No bakeout tooling is necessary (further simplifies B-
Layer tooling)

– Possible to do without thermal barriers
• Due to reduction in frequency and time of accesses
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Possible* Benefits of New Layout

• Use of NEG Jacket to support B-Layer
during installation
– Load/Positioning transferred to Pixel Detector

upon insertion via rails
• B-Layer is under 5kg--current estimate with services

is less than 3kg

– Simplifies further the installation tooling for B-
Layer (less to bring through already impossible
access port)

– Reduces time to install B-Layer, further
increasing the likelihood of removing the
thermal barriers

*if a bit heretical
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Need to Study:
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• Benefits of the New Layout are only possible if certain
parameters are within acceptable limits

– How close to IP must the NEG come to never bakeout the beampipe?

– During NEG reactivation, How Hot does the center section get?

– With added mass of extended NEG, is one beampipe support feasible?

– Can a reduction of mass at low eta be traded off with increases at
high eta? (can thermal barrier requirements be relaxed/removed?)

Thermal 
Barrier Envelope

How Close How Hot
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Work Requested of Beam Pipe Engineers

• Study vacuum stability with NEG brought closer to IP
– Answers Requested

• How Close must NEG be to IP for no bake out

• How hot will beampipe get

• How much material is necessary for NEG Jacket

• Study stability of Beam Pipe with one support removed
– Answers Requested

• Can current beampipe be supported from only one side of IP

• Can Proposed design be supported from only one side of IP

• Can B-Layer be installed using Beam Pipe in *Either* configuration

• Continue work to reduce NEG Reactivation
temperature
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Current Work
• Work to study sectional stability of beam pipe

• Work to reduce Activation temperature of NEG
– Current study to reduce activation temp to 200C from 300C

• Work to coat NEG on inside of Beampipe
– related to above study--reduces mass of NEG region

• Work on NEG insulation Jacket/Heaters
– Be or CF vacuum sleeve with MLI and kapton-foil heater

– Possible related work on thermal barrier heater designs

– Current designs radiate less than 15W/meter-length

• Thermal Barriers preliminary design with integrated heater
– Heaters being prototyped

• Work on B-Layer Design
– Current design optimizes rigidity of half shells

• Work on B-Layer Tooling
– Cantilever design is Pixel TDR baseline

– Technical Coordination TDR effort will use “Current” layout

– Prototyping begins soon on “funicular” and portion of Rails



15-September 98
IDSG

E. Anderssen LBNL/CERN

ATLASATLASATLASATLAS Pixel DetectorPixel DetectorPixel DetectorPixel Detector

Iterative efforts between ID and Beam pipe

• Beam-Pipe support
– Study what is necessary to have supports on only one side

• This is an extremely important topic, and can be made independent
from the NEG/Bake out issue

• In the best of all worlds--this would be a requirement

• Material tradeoffs
– Estimate material reductions in forward regions

– Optimize Mass of NEG Jacket

– Calculate effects of added material (scatter/back-scatter)

– Share information regarding work on Thermal Barriers

• Interaction of Beam pipe heating and B-Layer warm-up
– Cooling considerations for B-Layer

– Reduction of NEG activation temperature
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Conclusion
• Possible Benefits

– Simplify B-Layer Tooling

– Reduce B-Layer Mass

– Reduce B-Layer Removal Frequency

– Remove Thermal Barriers in Inner Tracker Bore

– Never bake out

– Remove B-Layer only at end of detector life time

• Tradeoffs
– Increased Mass in Far forward

– Hot Beam Pipe next to B-Layer
• Possible reduction in B-Layer Life

• Increase in B-Layer cooling mass/complexity

The benefits to the Inner Detector are numerous.  Actual parameters
are necessary to determine if such benefits can be had.  Analysis is
requested to determine the possibility of changing “Possible Benefits”
to “Design Goals.”
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NEG X0 estimates

2 layers MLI
12µ Ka X 6µ Al

Heater: (304 SS or Ti 6Al-4V foil)
     25µ Foil + 2X 50µ Ka

Be Beampipe (REF %X0:  0.283)

NEG (X0 not included)

Vacuum Jacket  (0.75mm CFRP ; 0.5mm Be;
  0.50mm CFRP w/25µ Al) (?)

Material   X0

Al    8.9
Be 35.3
CFRP 23.0
Kapton 28.3
S.S.    1.4
Ti    3.5

Resistance µohm-cm

Ti (6Al-4V)     177
304 SS              72

Options:

0.75mm CFRP 0.5mm CFRP 0.5mm Be
Stainless Foil Stainless Foil Stainless Foil

0.559 %X0 O.480 %X0 0.375 %X0

Ti foil Ti Foil Ti Foil
0.455 %X0 0.376 %X0 0.270 %X0

It is not clear that any of these designs is possible
from either a vacuum or structural point of view 
(no analysis has been done)

NEG Jacket

Beampipe
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Estimated Material Tradeoffs
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The internal thermal barrier (alone) X0 0.22*

Rin Rout Zstart Zfinish
9.5 9.5 0 95
9.5 25 95 95 (2X)
25 25 80 95 (2X)
11 11 95 170
11 20 170 280

Compare this with: at X0 approx .4 (normal incidence)

Rin Rout Zstart Zfinish
4 4 80 280

*Bottom four lines (taken once) represent SCT forward 
thermal barrier which is likely to be .3% to .35% X0, not 
the .22 quoted,  This is therefore somewhat conservative
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Estimate of Back-Scatter into TRT

Blue line represents occupancy of TRT
normalized about the B-Layer services
routed along the Beampipe*.

Red line represents ALL pixel services 
routed along the beampipe (same as B-Layer)

For reference, each of two barrel-layer
service layers have approximately 0.4% X0
(normal incidence at a radius of 
approximately 230mm.)  Disk services are
approximately .3% X0, at R=210mm

Compare this with the approximate %X0
of 0.4% at a radius of 35mm for the NEG
jacket.

*B-Layer services actually fan out along
SCT thermal barrier.  

Figure 3.6 Pixel TDR


